The effect of dietary protein on nitrogen and sulfur metabolism in portacaval-shunted rats.
The effect of varying the amount of protein in the diet on postoperative recovery, plasma ammonia, urinary orotic acid and metabolism of sulfur-containing amino acids was examined in rats with portacaval shunts (PCS). Food intake and weight gain were lower in both PCS and control rats fed a low (6%) casein diet unsupplemented with methionine compared with rats fed an adequate (18%) casein diet. PCS rats fed 60% casein ate slightly less and took longer to recover their preoperative body weight compared to 60% controls. Shunted rats were consistently hyperammonemic and orotic aciduric compared to controls. Increasing protein in the diet elevated plasma ammonia and urinary orotic acid in all rats to levels above those of the rats fed 18% casein, but the effect was greater in rats with PCS. After i.p. injection of L-[35S]methionine or L-[35S]cysteine, urinary 35S and [35S]sulfate excretion increased and [35S]taurine and total taurine excretion decreased in all rats fed 60% casein. These changes are consistent with our observation that hepatic activities of cysteine dioxygenase and cysteine sulfinate:alpha-ketoglutarate aminotransferase increased and that of cysteine sulfinate decarboxylase decreased in rats fed the high protein diet. The effect of dietary treatment on both urinary taurine excretion and decarboxylase activity was greater in PCS rats than in controls. Although PCS rats fed a high protein diet may have a decreased taurine-synthesizing capability compared to controls, their ability to oxidize a methionine or cysteine load to sulfate is not compromised by feeding either an 18 or 60% casein diet.